Effect of cytokines on the toxicity of cytostatic drugs to normal bone marrow cells in vitro.
We evaluated in vitro how growth factors influenced the effect of cytostatic drugs on normal hematopoietic progenitor cells. Bone marrow was obtained from 15 donors for bone marrow transplantation. After separation the mononuclear fraction was incubated with granulocyte colony-stimulating factor (G-CSF) at 5 and 50 ng/ml, with granulocyte/macrophage colony-stimulating factor (GM-CSF) at 1 and 10 ng/ml, and with interleukin 3 (IL-3) at 0.5 and 5 ng/ml for 24 h prior to incubation with cytostatic drugs. These incubations were performed with 0.05 microM mitoxantrone and 0.2 microM daunorubicin for 1 h, and cells were thereafter cultured for colony-forming units--granulocyte/macrophage (CFU-GM) in soft agar for 10-12 days. Incubation with 0.05 microM cytosine arabinoside was performed continuously throughout the culture period. The proliferation of normal hematopoietic progenitor cells stimulated with GM-CSF at 10 ng/ml and with IL-3 at 5 ng/ml was significantly increased to 218% and 215% colonies, respectively, as compared with the control stimulated with conditioned medium only. Stimulation with G-CSF, on the other hand, did not induce any significantly enhanced proliferation relative to the control. Daunorubicin applied in combination with G-CSF at 5 ng/ml or with IL-3 at 0.5 ng/ml exerted a significantly higher degree of cytotoxicity on normal hematopoietic progenitor cells, resulting in 21% and 30% surviving colonies as compared with the 38% recorded for daunorubicin alone (P < 0.05). Neither G-CSF nor IL-3 at a higher concentration nor GM-CSF exerted a significantly altered degree of toxicity relative to cells incubated with daunorubicin alone. The cytotoxic effect exerted on normal hematopoietic cells by mitoxantrone or ara-C was unchanged or significantly decreased after stimulation with growth factors as compared with the effect on cells incubated with cytostatic drugs alone. We conclude that G-CSF and IL-3 augment the effect of daunorubicin on normal hematopoietic progenitor cells.